ing within a few years. The body posture becomes stooped, there is axial and limb rigidity with or without cogwheel phenomenon, tendency for a shuffling gait and lack of arm swing while walking [2] . The symptoms are generally categorized as motor and non-motor symptoms. There are five Parkinson's disease is the second most common, progressive multi-system neurodegenerative disease affecting people mainly in later years of life [1] . In most cases, symptoms start in one side of the body, with contra lateral symptoms appear- primary motor symptoms of Parkinson's disease: tremor, rigidity, bradykinesia (slow movement), postural instability (balance problems), and walking/gait problems [3] . The latter three are the most handicapping symptoms of Parkinson's disease leading to difficulties with everyday tasks such as dressing, feeding, bathing and transfers [4] . The earliest non-motor symptoms include problems with executive functioning, i.e., planning and organizing goal-directed behavior [5] . With advancing disease, the non-motor symptoms generally become more troublesome for the patients than themotor symptoms [2] . Physiotherapy intervention for Parkinson's is divided into exercise and movement strategy training. Exercise includes training of strength, endurance, flexibility, balance and functional practice; Movement Strategy Training uses external cueing and attention strategies to improve step length, freezing and turning during walking and in activities of daily living [6] . Mental practice by applying motor imagery is defined as using the imagery of a motor act in an attempt to learn and improve outcome without an overt sensory input-motor output relationship [7] [8] [9] . Motor imagery practice is close to the notion of simulation used in cognitive neuroscience . The simulation hypothesis states that thinking consists of simulated interaction with the environment, and rests on the following three core assumptions: (1) Simulation of actions: we can activate motor structures of the brain in a way that resembles activity during a normal action without causing any overt movement; (2) Simulation of perception: imagining perceiving something is essentially the same as actually perceiving it; (3) Anticipation: there exists associative mechanisms that enable both behavioral and perceptual activity to elicit other perceptual activity in the sensory areas of the brain [10] . According to this theory, an activation of motor processes is required for mental simulation.
Motor imagery process retrieves information from Long-term memory to working memory [11] . It causes activation of specific cortical and sub cortical areas of the cerebral cortex which are involved in the early stages of motor control. These cortical motor areas are linked closely to the cerebellum and the basal ganglia, thereby creating feedback loops [12] . Clinically, this revealed that motor images retain many of the properties, in terms of temporal regularities, programming rules and biomechanical constraints, which were observed in the corresponding real action during execution [13] . Mental practice has been used successfully in combination with actual practice to rehabilitate motor deficits in a patient with sub-acute stroke [14] . It also seems to improve balance in individuals with multiple sclerosis and in elderly women [15] . As for patients with PD, mental practice prior to real performance has recently been recommended [8] and further research is required to substantiate how motor imagery actually benefits patients with Parkinson Disease.
METHODOLOGY
This single blinded randomized control trial was carried out in a tertiary health care setup. All patients with Parkinson disease were screened and those who fulfilled the inclusion criteria were recruited. They were randomly allocated into two groups using a computer generated random allocation table. Both the groups received a total of 20 therapy sessions on 5 days of the week for 4 weeks. The control group received conventional therapy exercises for 1 hour, whereas the experimental group received 45 minutes of conventional therapy along with 15 minutes of mental imagery practice of functional activities. This was done so as to keep the duration of intervention of both the groups same.
Inclusion criteria: · Age between 60-75 years · Idiopathic Parkinson disease between stages 1.5 -3 according to Hoehn and Yahr's classification. · Mini Mental State Examination score of greater or equal to 24points. · Ability to perform Motor imagery as assessed on MIQ-RS scale [16] . The exercises given to each subject in both groups were performed at the same duration of time everyday such that patients were in their "ON" state post-medication. The physical exercises given in both groups were similar. "Home assignment" was given to both groups with the same instructions for exercises. The exercises given to experimental group included Imagery practice following guidelines of PETTLEP for motor Imagery. Mental imagery for the functional tasks was taught to patients.
The patient first performs movement and is made aware of the wrong movement patterns. The therapist then performs correct movement sequence while patient observes attentively and carefully imagines himself doing the correct movement and feeling the same (patient may be given external support to assist the imagery process). He then tries to replicate the corrected movement sequence, as imagined. The process ends with the subject performing the corrected movement physically. The complex functional sequences were broken down into simple movements for practice. The act of motor imagery was measured using mental chronometry (by stopwatch) and Heart rate measure (polar heart rate monitor) [17] . Motor imagery practice was given for a maximum duration of 5minutes at a time [18] . All functional sequences were practiced by imagery preceding the real movement.
The exercises given in control group: ( 
RESULTS

DISCUSSION
The results of this study show us that when physical exercise was integrated with mental practice, a significant change was obtained in the time taken to perform functional tasks, thereby improving the functional status of patients with Parkinson's disease. There was also a reduction in the number of errors during the stroop test; however there was no significant difference in the time taken to perform stroop test. The higher gains in the experimental group can be attributed to the fact that participants in the experimental group were advised to rehearse the movements via imagery before performing them physically , which therefore resulted in imagery practice multiple times through the day due to ease of application of technique. The experimental subjects reported greater confidence while doing tasks post imagery performance. The notion that imagery practice is beneficial to tasks that have been mastered by the subject in the past makes it more useful for training of functional movements in Parkinson subjects who despite severe motor symptoms, are sometimes still able to perform complex movements almost normally under certain conditions [20] For example, some patients will inexplicably freeze while walking through a doorway, but will have no trouble at all climbing a flight of stairs [21] . The underlying problem has more to do with motor control than with actual motor function. The basal ganglia [22] is involved in two separate elements of motor control. First, they are involved in providing phasic cues to the supplementary motor area (SMA), which is responsible for activating and deactivating each sub-movement within the movement sequence. Second, they are involved in the transmission of motor set information, i.e., they are responsible for accurate execution of each sub-movement element. Therefore different cueing techniques have been used in physical therapy to enhance basal ganglia function [7] . Motor imagery acts as a form of temporal and spatial cue in which the subject perceive the task and environment relations which helps him to plan better. Experimental group also showed greater gains in the errors decreased, the amount of time increased. This shows that there was no real improvement in cognitive status of subjects belonging to either group. Motor imagery practice contributes to the development of cognitive strategies beyond its direct positive effects on the practiced tasks .It improves motivation, arousal and concentration as well as attention. It involves mental engagement in spatio-temporal parameters [25] . Despite the positive reasons there was no significant improvement in the test maybe because of the performance anxiety and pressure related to the task ;where the subject aims at getting minimum errors in the least performance time possible. Looking back at literature, Motor imagery is a promising upcoming technique used in neurorehabilitation. It has been used with success in combination with actual practice to rehabilitate motor deficits in stroke and multiple sclerosis. Several studies have shown improvement in skill, strength and function with use of imagery. A recent study by Ruth Tamir used combination of mental imagery with physical practice in treating Parkinson patients and assessed their balance, functional tasks, UPDRS scores, and cognitive abilities. They concluded that the motor imagery and real practice in combination may be more effective in the treatment of Parkinson's Disease especially for reducing bradykinesia [14, 15] . These findings are consistent with our study, and compliment the results of this study which proves that combination of mental and physical practice together is a better treatment option than compared to physical practice alone.
mental and motor subsets of the UPDRS scale from the baseline, however there was no significant difference between the scores of the two groups. These improvements in the motor subset of the scale which were seen in both groups and greater in experimental group can be attributed to the fact that both groups were trained in gait tasks, posture improvement and skilled movements requiring postural stability, in addition experimental subjects practiced functional tasks, which could be tailored to their own living environment during practice at home. The ADL subset in either group did not show much improvement. Although the UPDRS is the gold standard for quantifying response to interventions [23] this scale does not adequately describe the patient's difficulties with physical function and participation and may be less responsive to rehabilitation interventions than to more specific measures of function [19] . The ADL subs core of UPDRS is less affected by fluctuations in motor performance at the time of evaluation and serves better as a predictor of disease progression than quantifying effect of intervention [24] . The experimental group reported increased confidence, arousal and reduced anxiety and depression. These findings are consistent with those mentioned by Pavio in which he states that mental imagery mediates behaviour through either cognitive or motivational mechanisms, which affect specific or general response systems. Task analysis and the functions of memory used in imagery rehearsal may also play a major role to this effect [25] . The Stroop task studies the relations between speed of processing , selective attention capacity and executive functions with working memory and cognitive development in various domains [26] . Stroop test performance time and error scores improved post intervention individually in both groups. On comparison between groups, the experimental group showed better results only for error score whereas the improvement in Stroop performance time was not significantly different than the control group. However, since Stroop test is assessed on the basis of number of errors and amount of time taken which should both be proportional for real improvement; the study demonstrated that as
This study assesses the effects of a combined protocol of mental and physical practice on functional activities, UPDRS and cognition via Stroop test in Parkinson disease patients. It concludes that combination of mental imagery and physical exercises is more effective than physical exercises alone in reducing bradykinesia during functional activities and reducing fear and anxiety of movement in Parkinson's patients. Therefore combination therapy was more effective than physical exercises alone.
CONCLUSION
